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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the transiation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A sound device for vehicles which is provided with the following and characterized by setting up two or 
more acoustic fields of vehicles arbitrarily with a filter for sound field correction which became independent to said 
each loudspeaker. 

Two or more loudspeakers peculiar to vehicles. 

A loudspeaker set for sound field correction provided with several loudspeakers from which it is installed In an 
approximately center of vehicles, and direction differs respectively. 

Each loudspeaker peculiar to said vehicles, and a filter for sound field correction which performs sound field 
correction for each of each loudspeaker of a loudspeaker set for sound field correction independently. 

[Claim 2]The sound device for vehicles according to claim 1 characterized by comprising the following. 
A memory which memorized two or more data for sound-field-correction filters. 

A mute primary detecting element which detects a mute operation of each loudspeaker peculiar to said vehicles. 
A filter selection section which reads data for soundHietd-correction filters for every remaining loudspeakers by 
which mute is not carried out beforehand set up corresponding to a loudspeaker by which mute is carried out from 
said memory, and outputs it to a corresponding filter for sound field correction of each loudspeaker. 

[Claim 3]The sound device for vehicles according to claim 1 or 2. wherein said data for soundHield-correction filters 
is data of a ratio of volume of each loudspeaker. 

[Claim 4] A sound device for vehicles of any of claim 1. wherein said data for sound^eld-correction filters is data of 
a ratio of a time delay outputted from each loudspeaker thru/or claim 3. or one statement. 

[Claim 5]Claim 1 thru/or a sound device for vehicles of any one statement of the claim 4 equipping said vehicles 
with a rear seat operating unit which performs audio operation independently at a rear seat. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]While facing this invention forming a predetermined acoustic field using two or more 
loudspeakers peculiar to vehicles and being able to form the optimal acoustic field respectively to two or more 
positions. When mute is carried out [ sound / of which loudspeaker ]» it is related with the sound device for vehicles 
kept from giving change to the acoustic field of other positions with the loudspeaker set for sound field correction 
which consists of two or more loudspeakers. 
[0002] 

[Description of the Prior Art]In the vehicles shown in drawing 6 in the audio system in vehicles. Have the audio 
equipment with which a total of four loudspeakers of two loudspeakers, RL and RR, were installed in the fi'ont 
section in floor line and two loudspeakers of FR as a loudspeaker peculiar to the vehicles again at RIA, and. A 
woofer is formed in the center of RIA if needed, all these loudspeakers are usually operated, and it is set up like for 
the ability to take the sound volume balance of the right and left to arbitrary places, such as volume as the whole, 
and a driver's seat, a center of vehicles. In order to acquire better sound effects. ac|justing beforehand the time 
delay of the voice response outputted from each loudspeaker according to the characteristic of each vehicles is 
also performed. The time delay of such volume and voice response is acUusted arbitrarily, and the thing it enabled it 
to double with a user s liking also exists. 

[0003]By progress of the audio technology for vehicles in recent years, and the upgrading intention of vehicles, the 
function of many [ audio equipment / of vehicles ], Precise sound control is called for, for example, a driver is 
received in a small-size car. Or it is necessary to set up setting up to what is set up in many cases form the most 
suitable acoustic field to both the passengers of a front seat form the conversely most suitable acoustic field for 
the passenger of a rear seat in a luxury car etc. also including a limousine type etc. corresponding to various kinds 
of cases. 

[0004]In the above audio equipment for luxury cars. When sitting on a right-hand side seat according to the position 
on which the person sits even when the number which sits down there, or one person sits down at a rear seat, or 
when sitting on a left-hand side seat, it is also necessary to be set up to the case where it sits on both seats 
further form a suitable acoustic field respectively. Also to a person sitting on the passenger seat, it is the same and 
it necessary to form a suitable acoustic field similariy to a driver. Thus, in vehicles audio equipment in recent years, 
for the person of each seat in vehicles not only just to be able to to hear an audio, but to maintain balance, to 
depend and to consider it as good audio environment for the passenger of each seat, is demanded. 
[0005]The audio operation unit for rear seats which can choose various audio sources especially to the person of a 
rear seat is provided in recent years. The rear ene TASHI stem to which the person of the rear seat enabled it to 
perform arbitrarily selection of various audio sources, such as CD and radio, volume control to his seat. etc. using 
this audio control final controlling element is adopted. 

[0006]As opposed to the control signal bus line 52 which connected with this the audio equipment installed in the 
console box etc. focusing on the head unit 51 controlled synthetically in this rear ene TASHI stem as shown, for 
example in drawing 7 . The operating unit 54 for rear right seats connects with the operating unit 53 for rear left 
seats in the audio operation unit 50 for rear seats, and the rear ene TASHI stem which enabled it to operate audio 
equipment at a rear seat is constituted. In the example of a graphic display, the other units 56 as various audio 
media, such as the CD changer unit 55. MD changer, television, and video, are further connected to this control 
signal bus line 52. 

[0007]A total of four floor line loudspeakers 57 installed peculiar to these vehicles as mentioned above, the FR 
loudspeaker 58. the RL loudspeaker 59, and the RR loudspeaker 60 connect with the head unit 51, According to the 
place in which the acoustic feature of each loudspeaker and its loudspeaker are installed, and directivity. In the head 
unit 51, it can be controlled to form the whole vehicle Interior of a room or the optimal sound field space for a 
position, and turning on and off of an individual loudspeaker, volume control, etc. can be controlled now also by said 
audio operation unit 50 for rear seats if needed. It enables it to choose arbitrary Audio media, such as CD, radio, and 
MD, for the audio equipment of the car interior of a room by taste of the person of a rear seat in the audio 
operation unit 50 for rear seats, 

[0008]In what various things are proposed as the audio operation unit 50 for rear seats used for a rear ene TASHI 
stem, for example, is shown in drawing 8 . When the panel 61 is equipped with the headset jack 62 for rear left seats, 
and the headset jack 63 for rear right seats and the passenger of each seat inserts the connecting pin of headphone 
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here. Separately from the main audio system of the car interior of a room, by operating the audio select button 64 
and the media change button of video select button 65 grade, for example, arbitrary audio sources or video sources 
can be chosen, and it can use now. The audio operation unit 50 for rear seats for these rear ene TASHI stems Is 
installed in the arm rest part of the center of a rear seat, for example in the vehicles of drawing 6 . The display of 
television or video is installed in arbitrary positions, such as a field on the back side of a before [ a rear seat (i.e.. a 
front seat) ]. 

[0009]In this system, by operating the on-off and volume control buttons 66 and 67 of the Audio output, the Audie 
output from the loudspeaker installed in its seat rear can be turned off. and mute can be applied to that 
loudspeaker, and the volume can also be adjusted now. Arbitrary music, a broadcasting station, etc. can be chosen 
by operating the selection button 71 again by operating the operation key 70, looking at the operation display of the 
indicator 68. Therefore, when the sound of the loudspeaker by which the person of the right seat is installed in the 
rear of a seat etc.. for example is obstructive. When it can acijust to arbitrary volume and headphone are inserted in 
the headset jack 63 for rear right seats by operating the right-hand side loudspeaker volume control button 67. 
mute can start the loudspeaker of seat back automatically. 

[0010]Similarly. when the person of the left seat has an obstructive sound of a hind loudspeaker, mute can be 
aciiusted or carried out to arbitrary volume by operating the audio output tuming-on-and-off and volume control 
button 66 of a left-hand side loudspeaker. In the audio operation unit 50 for rear seats, audio equipment etc. can 
also be operated with a sound by the person who sat on the rear seat by having a jack for microphone connection 
further if needed, and having a manual operation button for speech recognition, etc. 
[0011] 

[Problem(s) to be Solved by the Invention]The sound outputted from each loudspeaker in the conventional audio 
equipment for vehicles. In the thing provided with the audio system which forms especially an optimum sound field in 
recent years, as mentioned above, for example, it seems in in the car that it is the most suitable, it is set up form 
the most suitable acoustic field in positions, such as a driver's seat, a center of a firont seat, or a center of a rear 
seat. Therefore, when the optimum sound field is formed in the driver s seat, the optimal state for the person of a 
passenger seat does not become, and when the center of a front seat is an optimum sound field, what has the not 
necessarily optimal both sides of a driver's seat and a passenger seat does not become. 

[0012]When VIP sits on a rear seat like a luxury car, are set so that an optimum sound field may be formed in the 
rear seat side. but. Even in such a case, it will be necessary to choose whether it sets to the right seat side of a 
rear seat, or it sets to the left seat side, and the case where whether one person's VIP moreover sits on right-hand 
side or it sits on left-hand side sit on the optimum sound field set up beforehand, and the case where that is not 
right will arise. Therefore, the sound device for vehicles with which an optimum sound field is obtained in all the 
seats was called for. 

[0013]In the audio equipment for vehicles using the rear ene TASHI stems above on the other hand. When adjusting 
the volume of four loudspeakers of front and rear, right and left and operating so that predetermined sound field 
space may be completed by the whole vehicles. For example, it is thought that the passenger of a rear right seat 
wants to be quiet and to rest as mentioned above. When the RR loudspeaker 60 which is in rear right seat back 
using said audio operation unit 50 for rear seats may be turned off, or headphone are connected to the headset jack 
63 and other OD sauce is chosen and heard. Mute may be applied to RR loudspeaker which is near the right-hand 
side rear seat automatically by a controller. 

[0014]In the audio equipment set up operate by balance of four loudspeakers so that the almost optimal sound field 
space may be completed in the whole vehicles when such. For example, in order to carry out mute of the RR 
loudspeaker 60 on the right-hand side of rear one like the aforementioned example, and to become only one 
loudspeaker of a front-side as a right-hand side loudspeaker and to operate by three loudspeakers as a whole. It will 
be in the state where it completely differed from the original sound field space, and will be a very bad acoustic field 
for other passengers. Even if it raises the volume of the FR loudspeaker 58 of the front-side which is operating one 
on the right-hand side at this time, all the parts of the RR loudspeaker 60 by which mute was carried out from 
arrangement of that loudspeaker cannot be covered. 

[001 5]Therefore. it sets it as the main purpose that this invention obtains the sound device for vehicles which can 
form the optimal acoustic field respectively in two or more positions in vehicles. It aims at providing the sound 
device for vehicles kept from giving change as much as possible to the acoustic field of other portions, even when 
the output of a specific loudspeaker stops in the audio equipment which maintains balance and is operating by two 
or more whole loudspeakers peculiar to vehicles. 
[0016] 

[Means for Solving the Problem]In order that this invention may solve an aforementioned problem, two or more 
loudspeakers peculiar to vehicles, A loudspeaker set for sound field correction provided with several loudspeakers 
from which it Is installed in an approximately center of vehicles, and direction differs respectively. It has each 
loudspeaker peculiar to said vehicles, and a filter for sound field correction which performs sound field correction for 
each of each loudspeaker of a loudspeaker set for sound field correction independently. It is considered as a sound 
device for vehicles setting up two or more acoustic fields of vehicles arbitrarily with a filter for sound field 
correction which became independent to said each loudspeaker. 

[001 7]A memory which memorized two or more data for soundHield-correction filters in other modes. A mute 
primary detecting element which detects a mute operation of each loudspeaker peculiar to said vehicles. It is 
considered as a sound device for vehicles which was beforehand set up corresponding to a loudspeaker by which 
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mute is carried out and which was further provided with a filter selection section which reads data for sound-field- 
correction filters for every remaining loudspeakers by which mute is not carried out from said memory, and outputs 
it to a corresponding filter for sound field correction of each loudspeaker. 

[0018]Let said data for sound-field-correction filters be a sound device for vehicles which is data of a ratio of 
volume of each loudspeaker in other modes. 

[001 9]Let said data for sound-field-correction filters be a sound device for vehicles which is data of a ratio of a 
time delay outputted from each loudspeaker in other modes. 

[0020]]n other modes, it is considered as a sound device for vehicles which equips said vehicles with a rear seat 

operating unit which performs audio operation independently at a rear seat further. 

[0021] 

[Embodiment of the Invention]An embodiment of the invention is described over a drawing. Drawing 1 is a mimetic 
diagram inside the vehicles which apply the sound device for vehicles of this invention. Also in these vehicles, like 
said conventional thing, the RR loudspeaker 8 is installed in about one front left seat at the floor line loudspeaker 2 
and about three front right seat, and is installed in the FR loudspeaker 4 and rear left seat 5 back in the RL 
loudspeaker 6 and rear right seat 7 back. The woofer 9 is installed in the mid-position of the RL loudspeaker 6 and 
the RR loudspeaker 8 if needed. As for these loudspeakers, the volume, output timing, tone quality, etc. are 
separately controlled by the head unit 1 1 like said conventional thing. The various audio sources 28 connected with 
the head unit 1 1 like the conventional thing, and the inside is equipped with the mute correspondence filter memory 
22 for every loudspeaker so that it may mention later. 

[0022]The audio operation unit 1 2 for rear seats is installed in the middle arm rest part of a rear seat like said 
conventional thing. The signal is inputted into the head unit 11. and constitutes the rear ene TASHI stem which can 
control audio equipment by a rear seat freely like what is shown in said drawing 7 and drawing 8 . So that mute of the 
RR loudspeaker 8 which is carrying out voice response immediately behind at least may be carried out. in order that 
the person of the rear right seat 7 may rest calmly by that cause, for example. The button for mute [ of the above 
rear seat operating units 12 ] can be operated. Or in order to hear other audio sources, inserting the pin of 
headphone in the headset jack of the audio operation unit 12 for rear seats can be interlocked with, and mute of the 
voice response of the RR loudspeaker 8 can be carried out. 

[0023]It has the sound matching loudspeaker set 13 in the middle of vehicles, and this is installed in the ceiling of 
for example, the center of a vehicle room. The sound matching loudspeaker (S. M.S) (henceforth "a floor line-SMS 
loudspeaker") 14 suitable for front left-hand side (floor line) which differs. in direction mutually so that this sound 
matching loudspeaker set 1 3 may be illustrated, The sound matching loudspeaker (henceforth "a FR-SMS 
loudspeaker") 1 5 suitable for front right-hand side (FR), It is constituted as an aggregate of four loudspeakers of the 
sound matching loudspeaker (henceforth "a RL-SMS loudspeaker") 16 suitable for rear left-hand side, and the 
sound matching loudspeaker (henceforth "a RR-SMS loudspeaker") 17 suitable for rear right-hand side. 
[0024]These sound matching loudspeakers can change tone quality etc. separately like the loudspeaker arranged in 
four corners of said vehicles the volume, output timing, and if needed by the head unit 11. When operation in which 
the person of the rear right seat 7 does mute of the RR loudspeaker 8 with the audio operation unit 1 2 for rear 
seats as mentioned above, for example is performed. Control is performed so that the output of the RR loudspeaker 
8 by which mute was carried out may be compensated and the volume of other loudspeakers, output timing, etc. 
may be changed. When operation in which the person of the rear right seat 7 does mute of the RR loudspeaker 8 as 
mentioned above is performed, The RR-SMS loudspeaker 17 which has turned to the rear right seat side in the 
sound matching loudspeaker set 1 3 interlocks, carries out mute and is kept from giving the person of a rear right 
seat excessive voice response. 

[0025]The control of the above loudspeakers can operate by the system which consists of a functional block shown, 
for example in drawing 2 . Namely, to the head unit 1 1 which the various audio source program units 28 connected. 
When an individual output can be performed to said each loudspeakers of all and the pin of the headphone 23 is 
especially connected to earphone jack EJ1 for rear left seats in the audio operation unit 12 for rear seats by a rear 
ene TASHI stem, This is detected in the headphone connection primary detecting element 25, the mute switch S3 of 
the RL loudspeaker 6 of rear left seat back is turned off by the mute execution part 26, and it enables it to perform 
mute. Simultaneously, the mute switch S7 of the RL-SMS loudspeaker 16 in the surround matching loudspeaker set 
1 3 is also turned off. mute is performed, and it is made not to perform voice response to the person of a rear left 
seat. 

[0026] Similarly, when the headphone 24 are connected to earphone Jack EJ2 for rear right seats, this is detected in 
the headphone connection primary detecting element 25. Turn off mute switch S4 of the RR loudspeaker 8 of rear 
right seat back by the mute execution part 26. and perform mute, and. Like the above, the mute switch S8 of the 
RR-SMS loudspeaker 17 in the surround matching loudspeaker set 13 is also turned off. mute is performed, and it is 
made not to perform voice response to the person of a rear right seat. 

[0027]The user mute selection execution part 20 detects operation of the mute final controlling element of each 
seat by the mute operation primary detecting element 19. and performs a mute operation to the loudspeaker 
corresponding to the detected seat. Therefore, when the person of a front left seat performs mute operation, turn 
off the mute switch 81 and the floor line loudspeaker 2 is turned off. and the mute switch S5 of the floor line-SMS 
loudspeaker 14 of the surround matching loudspeaker set 13 is turned off, and a mute operation is performed. 
Similarly, when the person of a front right seat performs mute operation, the mute switches S2 and S6 turn off. and 
a mute operation is performed. When the person of a rear left seat and a rear right seat performs mute, like the time 
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of connecting said headphone, the mute switches S3 and S7 and mute switch S4. and the group of S8 turn off, and a 
mute operation is performed. 

[0028]On the other hand, according to above various mute operation modes, the filter selection section 21 chooses 
a filter group using the selection correspondence table of a mute mode and a filter group as shown, for example in 
drawing 3 . Namely, four kinds of loudspeakers by which mute is carried out will exist when mute of six kinds and all 
the three cases where mute of four kinds and the two loudspeakers is carried out only for one case is carried out, 
and for every mode of each mute, one kind of filter group corresponds and they exist. As each filter group is shown, 
for example in the filter selection table of drawing 4 (a), the filter 1-1 to 14-8 beforehand defined corresponding to 
each operation loudspeaker exists. 

[0029]In the example which shows drawing 4 (b) each filter 1-1 to 14-8. for example. When the sound volume ratio 
and the delay ratio are set up. for example, mute only of the loudspeaker RR is carried out. In each loudspeaker in 
filter group No.l chosen based on the selection correspondence table of the mute mode of drawing 3 . and a filter 
group. F1 filter which for example, floor line loudspeaker chooses with the filter selection table of drawing 4 (a) is 
the filter 1-1. and the characteristic of this filter 1-1 on the filter-characteristics table of drawing 4 (b). A sound 
volume ratio is made into 1.1 times when the state before mute is carried out is set to 1, and about the delay ratio 
in consideration of the transfer lag of the sound of the output, considering it as 0.8 time is set up beforehand. It 
asks for such setting out by experiment beforehand for every vehicles, the volume which each loudspeaker shares 
using that result, and output delay time are determined, and the whole of this value is memorized in drawing 1 and 
the filter memory 22 of drawing 2 . As a result of setting up an audio power ratio arbitrarily in each filter, it becomes 
possible by performing volume adjustment to the whole in the car one in audio equipment to perform voice response 
of the volume in front of mute, and equivalent weight. 

[0030]This outputs the filter selection section 21 to filter F1 - F8 which choose the corresponding filter 1-1 to 14-8 
of the above memorized in the filter memory 22, and adjust the audio signal of a corresponding loudspeaker 
according to the signal of the user mute selection execution part 20 of drawing 2 . When the woofer 9 is used for the 
audio equipment of these vehicles, the same filter is set up also to it. It can also be set up beforehand also acjjust 
various audio characteristics, such as tone quality, as the characteristic of a filter if needed in addition to the above 
sound volume ratios and an output delay ratio. 

[0031]When the person of the rear right seat 7 does mute of the RR loudspeaker 8 as shown, for example in drawing 
5_(a) as a result of performing the above operations. Volume and output delay time are compensated by selection of 
a predetermined filter [ on the surround matching loudspeaker set 13 and as opposed to the floor line-SMS 
loudspeaker 14. the FR-SMS loudspeaker 15. and the RL-SMS loudspeaker 16 for a part for the acoustic field 
change in the portion of other seats by it ]. By changing similariy the volume and output delay time of the floor line 
loudspeaker 2. the FR loudspeaker 4. and RL loudspeaker, the person of other seats can adjust to such an extent 
that he does not notice that mute of the RR loudspeaker 8 was carried out. 

[0032]When the person of a rear left seat does mute of the RL loudspeaker 6, as shown in drawing 5 (b), this is 
compensated by other loudspeakers like the above, and it can adjust to such an extent that the person of other 
seats wants to sense this. It can avoid giving change of a big acoustic field to the person of the seat by which mute 
was carried out in no modes, as a result of operating similarly in various mute modes shown in said drawing 3 . when 
the person of a front left-hand side seat does mute. 

[0033]Although the optimal filter for other loudspeakers is used detecting that mute of each loudspeaker peculiar to 
vehicles was carried out in said example, and choosing. Also when the volume of a loudspeaker, i.e., volume 
adjustment, is performed in addition to the time of the mute which erases most voice response, the amount of 
volume adjustments can be detected, and it can also constitute so that a filter corresponding in each remaining 
loudspeakers may be chosen suitably. 
[0034] 

[Effect of the InventionjSince this invention was constituted as mentioned above, can hear an audio in the 
separately optimal acoustic field to all the people that could form the optimal acoustic field respectively in two or 
more positions in vehicles, and are sitting on in the car, and. For example, even if one person sits on right-hand side 
at a rear seat and it sits on left-hand side, an audio can be heard in the same optimum sound field. 
[0035]The memory which memorized two or more data for sound-field-correction filters and the mute primary 
detecting element which detects the mute operation of each loudspeaker peculiar to said vehicles. The data for 
sound—field-correction filters for every remaining loudspeakers by which mute is not carried out beforehand set up 
corresponding to the loudspeaker by which mute is carried out is read from said memory. In the thing provided with 
the filter selection section outputted to the corresponding filter for sound field correction of each loudspeaker. Even 
when the output of a specific loudspeaker stops, it can avoid giving change to the acoustic field of other portions in 
the audio equipment which maintains balance and is operating by two or more whole loudspeakers peculiar to 
vehicles. 

[0036]In what used said data for sound-field-correction filters as the data of the ratio of the volume of each 
loudspeaker. Even when the predetermined volume which balance was able to take can be obtained from an all 
directions-oriented loudspeaker and mute of the loudspeaker specific as mentioned above is carried out. it can 
avoid giving change to the sound volume balance from the loudspeaker for all directions in each position in each 
position in the car. 

[0037]In what used said data for sound-field-correction filters as the data of the ratio of the time delay outputted 
from each loudspeaker. In each position in the car, the sound field space where the timing of the sound outputted 
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from an all directions-oriented loudspeaker is the optimal can be formed. Even when mute of the loudspeaker 
specific as mentioned above is earned out. optimum sound field space can always be formed by making the optimal 
output timing of the sound from the all directions—oriented loudspeaker to each position. 

[0038]In what equipped said vehicles with the rear seat operating unit which performs audio operation independently 
at a rear seat, and constituted the rear ene TASHI stem. Even when the person of a rear seat operates loudspeaker 
volume, mute. etc. freely, it can avoid giving change of an acoustic field to the person of other seats. 



[Translation done.] 
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